ity with peak amplitudes greater than 4-10 m/s and wide spectral widths. These structures were observed to grow and steepen with altitude until they broke and produced turbulent radar scattering. We conclude that the rapid rate of growth of the wave with altitude was the result of a depressed mesopause temperature and a nearly adiabatic temperature gradient at PMSE heights and that the simultaneous measurement of both a low mesopause temperature and strong PMSE supports recent theories that find the presence of charged aerosols to be the key to the unique radar cross sections associated with PMSE.
Introduction
The presence of enhanced coherent backscatter signals observed by UHF and VHF radars (polar mesosphere summer echoes or PMSE), the highest clouds in the Earth's atmosphere (noctilucent clouds or NLC), and the lowest naturally occuring temperatures recorded in the Earth's near environment have made the summer polar mesopause an active region of scientific study. The NLC-91 campaign was designed to take advantage of the differing capabilities of a wide variety of instruments by bringing them together at Esrange, Sweden to simultaneously probe this region and help resolve a number of questions concerning PMSE, NLC, and their interrelationship. (For an overall view of the campaign, see Goldberg et al. [1993] , this issue.)
Of the three rocket salvos launched during NLC-91, the smallest was designated Salvo C and was devoted exclusively to the study of PMSE. Salvo C consisted of two rocket payloads: a MISTI payload which measured plasma densities and a Viper falling sphere payload which measured neutral atmospheric horizontal winds and density from which temperatures were derived. For Salvo C, as with the entire campaign, PMSE diagnostics were provided by the Cornell University portable radar interferometer Immediately after the first launch, the CUPRI radar beam was shifted to 8 ø north of zenith to measure the aspect sensitivity of the P MSE layers and to improve the spatial coincidence between the in situ measurements and the radar scattering volume. Subsequently, the radar beam alternated between zenith and 8 ø twice more, finally returning to zenith permanently at 23:52 UT. These changes are easily visible in Figure i as data gaps arising from the need to physically change cables in the antenna array. Finally, for a few minutes on either side of 23:30 UT, the CUPRI sample window was shifted away from the radar by ~ 2 km to determine the complete vertical extent of a third PMSE layer.
Overall Morphology of PMSE
The P MSE strength plotted in the top panel of Figure 1 seems to show, at first glance, the presence of two similar P MSE layers which tracked each other in response to wave-like oscillations of the background atmosphere, slowly faded into a single layer, and finally split into two layers again after 01:00 UT. Upon closer examination, however, the homogeneity of the two layers in both altitude and time rapidly breaks down, especially in the highly active 30 minutes preceding the launch of MISTI-C. In fact, distinct spectral characteristics suggest that there were at least three different events occurring during this time period which are of interest. 
